Appl No. 10/621,292 
Art. Unit: 2823 

LISTING OF CLAIMS 

Please amend the claims as set forth below, 

1. (currently amended) A method for fabricating a saniconductoi h e comprising: 

forming a gate pattern and a source/drain region on a silicon substrate; 

forming a Hi-based metal layer comprised of a nickel alloy ?.» > uio .1 the silicon 
substrate where the gate pattern and the source/drain region are formed; 

forming an N-rich titann n ) m-d i - ton Si \j n e't\ 1 1 * <■ t vdofthe 
nickel alloy for silicide; 

thermally treating the Ni-based metal layer comprised of flu- u ,v > ^ - ; sdu ide ami 
the N-rich titanium nitride layer to form a nickel silicide layer on each oi > tttern and the 

source/drain region; and 

selectively removing the Ni-based metal layer comprise d ,i < or silicid 

and the N-rich titanium nitride layer to expose a top portion o I f « x the gate 

pattern and the source/drain region, 

whereby the nickel silicide on the gate pattern is neither shorted nor cut, and lumping of 
the nickel silicide is prevented, and wherein the Ni-based metal layer c< np sedo lie nickel 

J 5 v 1)1 t k I di i\ will ) HiifK ttuU )Ui ) M )lt< I ' , 

Ti, Hf, W, Co, Pt, Pd, V, Nb, or any combination thereof. 

(original) The method as claimed in claim i. nN,t i th \ U\ I 

silicide is formed at a temperature of about 25 °C to about 500 °C 

3, (canceled) 

4, (Canceled) 

5, (original) The method as claimed in claim 1, wherein the N/Ti ratio of the N-rich 
titanium nitride layer ranges from about 0.5 to about 2. 
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6. (original) The method as claimed in claim 1, wherein the thermm treatment tor 
forming the nickel silicide U'yer is carried out \ inga ipid thermal a i i furnace 
a spiitter system, or any combination thereof. 

7. (original} The method as claimed in claim 1, further eon - - silicon 
substrate using an RF splitter stoning process io rem< \ e particle i n Uu . t jfter forming 
the source/drain. 

8. (original) The method as claimed in chum "\ vtheu\n ih> 10* f nupnsa^ 
comprises forming the Ni-based metal layer for silicide and the N ru h i idc layer 
m-situ, 

Claims 9-1 1 (Canceled) 

12. (currently amended) A method for fabricating a semia iducto 6&\ ce comprising: 
forming a field region on a substrate to define an active region; 
forming a gate pattern on the active region, wherein the gate pattei lincl a io\ sidcwatls; 
forming spacers on the sidewalls of the gate pattern; 

forming source/drain regions aligned with the spacers on both <ce\ < I v ^te pattern; 
cleaning the substrate using a wet cleaning process; 

forming a Mi-based metal layer comprised of a mtke, ahoy >» mIi » < 

surface of the substrate; 

forming a N~rich titanium nitride layer on the \i bavj \ mo 3 \ o - s«otthe 
nickel alloy; 

thermally treating the Ni-based metal layer eomp d< le mck< * silicide and 

U x ' , h i ) i.k » tu k 1 >"i s n i kt \ odivtdc 1 i\er >r U t t i t i 

source/drain region; and 

cleaning the substrate to selectively > a-m< * e no Nj oased n t * o * vised of the 
nickel alloy for silicide and theN-rich titanium nitride layer and to expose a km emnon of the 
nickel silici ton on the gate pattern and the source/drain region, 
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whereby, the nickel silicide on the gate pattern is neither shorted nor cut a pit is 
prevented from being formed in a boundary aiea between the active reg on ; id the deld region, 
lumping of the nickel silicide is prevented, and a sihcidc residue \ i » >t< <o 

the spacers and the field region , and wherein the Ni-based meta < the nickel 

alloy tot silicide is a nickel alloy layer including greater than Q to about ,'0 > ,s of >A 
Ti HI! W, Co, PL Pd, V, Nb, or any combination thereof 

13. (original) The method as claimed in claim 1 2, wherein me M-h.rv J ^enl layer id- 
silicide is formed at a temperature of about 25 °C to about 500 °C. 

14. (canceled) 

15. (Canceled) 

16. (original) The method as claimed in claim 12, wherein the N/Tt ratio of the M-rich 
titanium nitride layer ranges from about 0.5 to about 2. 

17. (original) The method as claimed in claim 1 2, wherein the thereof treatment lor 
forming the nickel silicide layer is carried out using a rapid therms 1 treatmei $ys i, a furnace, 
a sputter system, or any combination thereof. 

iJ ! >i )1 lh n Okxi I "mu ! 'ii * nn ! >\v\ ? , die vdioon 

substrate using an RF sputter etching process to remove particle* ftvn lie Ue Mm > 

the source/drain region. 

19. (currently amended) A method for fabricating a semiconductor device comprising; 

forming a gate pattern and a source/drain region on a silicon substrate; 
. foraii g a Ni-based metal layer comprised of a nickel ^ <^ ev< i< mpemtureof 
about 25 °C to about 500 °C on the silicon substrate where the gate :<atu - , d th< source/drain 
region are formed; 



4 



Appl. No. 10/62 1292 
Arl Unit: 2823 

forming an N-rich titanium nitride layer on the Ni based me. si x x . <. ,s o>; at the 
nickel alloy for silicide; 

hun^'b nt ( tine the M basal n i >p * % ^ n 

the N-rich. titanium nitride layer to form a nickel silicide layei ou c< 1 v 1 tern and fee 
source/drain region; and 

selectively removing the W based metal iac ^> i t >v <i a ;\ - ms>< nk 

and the N-rich r . > - %> nitride layer, wherein a top portion of the nk k\ v x < ate 

pattern and the source/drain region is exposed , and wherein the N ^ , » \ t t\ ; eompi im J 
of the nickel alloy for silicide is a nickel alloy layer moludiu' ^ s.f \) % of one 

of Ta s Zr, Ti, Hf, W, Co, Ft, Pd, V, Nb, or any combination thereof 

20. (canceled) 

2L (Canceled) 

22. (Previously presented) The method as claimed m claim l*A h»\ * , f f'j ratio o 
the N-rich titanium nitride layer ranges from about 0.5 to about 2. 

23. (currently amended) A method for fabricating a semiconductor device comprising: 
forming a field region on a substrate to define an active region; 

forming a gate pattern on. the active region, wherein the u m sidewalls; 
'< ».€ gate pattern; 

forming source/dram regions aligned with the j>r»\ ••••••• 1 m v to pattern 

cleaning the substrate using a wet cleaning process; 

etching the silicon substrate using an RF sputiV' ? p»hj > > rndes hem 

the substrate; 

fomiing a Ni-based metal layer comprised of a nickel alloy Soi 1 <~ ntiro 

surface of the substrate; 

fomiing a N~rich titanium nitride layer on the iv \\, v. ru , >^ , \- - act li 
nicke! alloy; 
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thermally treating the Ni-based metal layer comprised of the nickel alloy for -dlicide and 
the N-rich titanium nitride layer to form a mckel sdtcute Lot; np tin ca e a;te r at d the 
source/drain region; and 

cleaning the substrate to selectively to remove the Ni-ba *». \»i . \ oe n «:t<^d of the 
nickel alloy for suicide and theN-rich titanium nitride layer and to expose a top portion of the 
nickel silicide layer formed on the gate pattern and the source drain e< <^ ^ ard u hu , m 
the Ni-based metal layer comprised of the nickel alloy for silicide is a nkfcei slloy layer 
including gre ater than 0 to about 20 % of one ofTa, Zr, Ti, Hf, W, Co, Pt, Fd. V, Nb, or any 
combination thereof. 

24 (canceled) 

25. (canceled) 

26. (currently amended) The method as claimed in claim 23 3& wherein the "N/Ti ratio 
of the N-rich titanium nitride layer ranges from about 0.5 to about 2. 

Please add the following new claims: 

27. (New) The method of claim 1, wherein the niekd uilo> \\\\ r molt, greater than 0 
to about 20 % of one of Ta, Zr, Hf Pt, Pd, V, Nb, or any combination thereof. 

28. (New) The method of claim 12, wherein the nickel af . . ^o , >, 1 ..teato tha>;0 
to about 20 % of one ofTa, Zr, Hf, Pt, Pd, V, Nb, or am e< ru $ s >i e e; 1 

29. (Hew) The method of claim 19, wherein die nickel aho\ l>- > : n catci th<m 0 
to about 20 % of one ofTa, Zr, Hf, Pt, Pd, V, Nb, or any cornbinai on ?hereof. 

30. (New) The method of claim 23, wherein the nickel alio) 1 o er includes greater fhanO 
to about 20 % of one of Ta, Zr, Hf Pt, Pd, V, \b oi asn u b t « • f 
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